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Vaso Taleski
University „Goce Delchev”
Faculty of Medical Sciences, Shtip
Republic of Macedonia

ZOONOTIC DISEASES (75% of infectious diseases)

(Gastric Intermitent fever, Febris undulans, Malta fever, Mediterran 
fever, Neapolitan fever, Melitococcosis, Texas fever, Bang’s disease, 
Febris melitensis)
•Hipocrates (450 BC)
In the year 1853, Jeffery Allen Marston
made the first accurate description of
the disease in British army troops serving
in Malta during the Crimean war
What happened in Pompeii 
and
Herculaneum 
August 24, 79 before Christ ?


The author describes 
vertebral lesions 
observed in the skeletons 
of 16 adults who fled to 
the ancient beach at 
Herculaneum during the 
eruption of Mount 
Vesuvius, where they 
were buried alive. 
Written sources mention that the 
Romans made considerable use 
of milk from sheep and goats. 
It was consumed directly, without 
cooking or other forms of 
treatment.


Incubation : 1 week to 2-3 months ( appr. 3weeks)
Spectrum of clinical manifestations:
• „Undulant fever”, night sweats, chills, malaise,
often accompanied by severe headache, myalgias, arthralgias.
•Lymphadenopathy, splenomegaly, hepatomegaly
Complications: 
•Meningoencephalitis, cerebellar abscess,
•Granulomatous hepatitis, hepatic and splenic abscesses, 
cholecystitis, 
• arthritis, spondylitis, osteomyelitis
•Endocarditis, 
•Granulomas in kidneys, orchiepididimitis etc.
Humans become infected by:
1. Ingestion of unpasteurized - contaminated milk and 
dairy products or by (80% Nicoletti, 2009)
2. Direct or indirect contact with animals or with 
contaminated animal products (10% Nicoletti, 2009)
3. Inhalation of aerosols. 
• Sir  David Bruce (1887 - Malta) 
Brucella melitensis; in spleen of death soldier
> B. abortus, 1897, Copenhagen, Bang
in cows with abortions
>B. suis, 1914, Traum from Swine fetus
>B. ovis 1953, Buddle & Boyes at New Zeland
from ships with genital diseases
>B. neotomae, 1957, Juta Utah USA, Stoenner&Lackman, 
in woods rats
> B. canis, 1968, Carmichael & Bruner, USA 
dogs with abortions.
1. B. melitensis* 16M biotype 1
63 / 9 biotype 2*
Ether biotype 3
2. B. abortus* 544 biotype 1
86 / 8 / 59 biotype 2
Tulya biotype 3
292 biotype 4
B3196 biotype 5
870 biotype 6
63 / 75 biotype 7
C68 biotype 9
3.  B. suis* 1330 biotype 1
Thomsen biotype 2
686 biotype 3
40 biotype 4
4. B. canis* RM6 / 66
5. B. ovis 63 / 290
6. B.neotomae 5K33
Brucella species:

Since 1994, isolated  novel brucella species:
- B. ceti (marine mammals/ whales, dolphins, porpoises
- B. Pinnipedialis ( seals    and               sea lions)
“Atypical brucella”
- B. microti ( voles in Czech Republic, red foxes in Austria,     
Hungarian wild boar)
- B. Inopinata (2010, isolated from breast implant and 
blood of  woman of age of 71, host unknown)
New  “Atypical brucella”
- B. papionis - B. vulpis
Brucella evolution & taxonomy
Brucella evolution & taxonomy
Phylogenetic analysis, showing a rapid 
radiation following the divergence of 
B. Microti
December 2013
Taxonomy of brucella is still controversial and debating is 
still going on. 
It has been suggested that divergence of species brucella
was a result of divergence of their hosts, 60 million years 
ago.
But, divergence of hosts of B. ceti and B. pinnipedialis
happened:
- before about 35 million years for seals and sea lions
- before 55 million years for whales and dolphins
Biggest number of known, classical brucella had 
divergence from their common ancestor B. ovis, 
probably about 86.000 to 296.000 years ago.
=> Divergence of brucella of marine mammals is 
incompatible with divergence of their hosts.
Following the evolution of B. microti, first evolution was 
divergence to two following speciae: B. suis and
B. neotomae (Audic, 2011). 
QUESTIONS:
1. Infection of marine mammals happened through food 
chain from terrestrial mammals?
2. Marine mammals brucella infected terrestrial hosts?

The new global map of human Brucellosis
Several areas traditionally considered to be endemic (e.g.,
France, Israel (?), and most of Latin America have achieved
control of the disease.
On the other hand, new foci of human brucellosis have
emerged, particularly in central Asia, while the situation in
certain countries of the Near East (e.g., Syria) is rapidly
worsening.
The disease is still present, in varying trends, both in
European countries and in the USA.





International Atomic Energy Agency
IAEA Regional Technical Co-operation Project
RER/5/012 “Regional Control of Brucellosis in Sheep 
and Goats”, Skopje-Ohrid-Macedonia, 14-18 April 2003
COST    Action 845
Brucellosis in Animals and Man
INTERNATIONAL RESEARCH CONFERENCE FOR 
BRUCELLOSIS  IN SMALL RUMINANTS
28.11. – 30.11.2005 
Skopje, MACEDONIA
Brucellosis in SEE - Mediterranean Region
Struga, MACEDONIA, 12-14 November, 2009


• Serbia /1980 to 2008 reported 1521 (Cekanjac at all., 2010).
• Bosna & Hercegovina 1980 to 2008 reported 1639 cases
(Obradovic, 2010).
• Croatia until 1990 free from brucellosis, when epizooty between
sheeps and goats appear in Istria. Proved reservoir of B. suis in wild
boars (Taleski at all. / Cvetnic, Katalinic, 2002).
• Bulgaria report on only two cases of human brucellosis for the
period 1996 to 2001 (Taleski at all. / Kantardziev, 2002), 37 cases in
2005 and 58 in 2007 (Nenova at all., 2013).
• Turkey in 2005, annual incidence of human brucellosis was 26,20 on
100.000 inhabitants.




Human brucellosis in Macedonia 
(1980-2017, ~12.000 human cases)
Macedonia:
Area: ~25.000 km2
Population: ~2.000.000
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Brucellosis  control strategy in Macedonia
Until 2008, existing system “test and slaughter” was 
not successful, so high numbers of infected animals 
and humans (average 400-500 new cases per year) 
were stable.
In 2008, control strategy was completely changed  to 
vaccination for small ruminants (sheep and goats) with 
Rev 1 vaccine, applied intraocular. 
As a result of vaccination of small ruminants (Rev 1) started 
in 2008, number of human cases significantly decreased.
For differentiation of Rev 1 strain from infectious/field 
strains PCR-RFLP  based on a mutation in the rpsL 
gene was implemented.
1. Isolation
2. Identification determining IS711 using rt-PCR
3. Brucella species determined by AMOS PCR
4. Genotyping using method MLVA – 16
Molecular typisation and phylogenetic analysis od bacteria
of brucella detected on the territory of Republic of Macedonia 
(doctoral dissertation - 2015)
- Genetic similarity and phylogenetic grouping according 
program package Bio-numerics 7
- Significantly bigger differences of species B. melitensis
(22 genotypes), belongs to east-Mediterranian species, 
most similar as Turkish species (?).
- In B. abortus only 2 genotypes were proved (most 
similar with Portuguese species).
Brucella hots:
- Mammals
- marine
- terrestrial
- Rodents
- Amfibija (frogs)?
Recently reported brucellae from amphibians (worldwide-
distributed exotic frogs) are genetically highly diverse and
might represent several new Brucella species or link between
free living soil saprophytes and the pathogenic Brucella.
Amphibian brucellae are capable of causing disease in
different frog species ranging from localized manifestations to
generalized infections.
Frogs represents new and ecologically significant natural host
and reservoir.
2011
2016
African Bullfrog
First publication report (Eisenberg T, Hamann HP, Kaim U, Schlez K, Seeger H, 
Schauerte N, et al. Isolation of potentially novel Brucella spp. from frogs. Appl Environ Microbiol. 
2012; 78:3753–3755.) 
Wild-caught African bullfrogs (Pyxicephalus edulis) imported from
Tanzania in a quarantine centre of a zoo in Germany,
isolated from a granulomatous / purulent skin lesion
Big-eyed tree frog (Leptopelis vermiculatus)
The second publication (Fischer D, Lorenz N, Heuser W, Kämpfer P, Scholz HC, 
Lierz M. Abscesses associated with a Brucella inopinata-like bacterium in a big-eyed tree frog 
(Leptopelis vermiculatus). J Zoo Wildl Med. 2012; 43:625–628).
Reports the isolation of a Brucella inopinata-like strain from
subcutaneous abscess material of a big-eyed tree frog (Leptopelis
vermiculatus) bought from a pet shop in Germany
White’s Tree Frog (Litoria caerulea)
Third case 
was reported from the UK in a White’s tree frog 
(Litoria caerulea) with fluid-filled skin lesions. 
Pacman frog (Ceratophrys ornate)
The most recent case of Brucella infection was described 
in a Pac-Man frog (Ceratophyrus ornate) at a veterinary 
hospital in Texas; USA 
2016
Tomato frog (Dyscophus antongilii)
Meanwhile ‘atypical’ brucellae were also identified in :
Red-eyed tree frog 
(Agalychnis callidryas) 
Amazonian milk frogs 
(Trachycephalus resinifictrix)
Cane toads (Chaunus marinus)
2018
CONCLUSIONS (1)
• Control of animal brucellosis (trading, transport and slaughter)
control of animal products: meat, milk and their products)
is imperative for control of human brucellosis
• Permanent long-term financial support of control programs,
institutional and regional cooperation
• Education of the population and professionals
• New trends warn that Brucellosis must not be neglected even in
countries which achieved satisfactory control on brucellosis
• Introducing molecular methods for detection and genotyping of
Brucella spp., may significantly increase efficacy in detection of
new reservoirs and epidemiological connection
CONCLUSIONS (2)
New brucella strains, new hosts and large reservoirs makes
control of Brucellosis more complicated.
Identification of “atypical” Brucella strains and new amphibian,
Brucella species and new hosts and reservoirs, have significant
contribution to understanding of evolution of the genus Brucella
from a soil-associated motile bacterium to a host-adapted
pathogen.
To date, there is no evidence that frog’s isolates represent a
zoonotic threat, but precaution to avoid contacts with potentially
infected amphibians until the zoonotic potential is better
investigate and understood is useful advice.
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